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^irrimiMFNTS T n rr%TK ™ AIMS'. 

™^Z 6 ofc laimS »m^ a., prior version and — - « 

application. 

¥ TCTING fltAlMS: t . 1 

electronic structure, the method comprising: 

providing.plurali^of sab.»mpo S i.«. wherein each said s«b-compos,«e . formed by 

whereto said firs, surface is selected from me group consisting of a top surface and a 
bottom surface, 

providing a layer of electrically conducting material on said first surface; 
fonning at least one blind via comprising a passage from said second surface 
through said dielectric layer to expose said layer of electrically conducting matenal 

facing said dielectric layer; 

depositing electrically conducting m&Stemc* material in at least one of said 
blind vias wherein said electrically conducting layer is in electrical contact writ said 
electrically conductive me^urgical material in said at least one blind via; 

removing portions of the layer of electrically conducting material to define a 

pattern of circuitry; 

stacking a plurality of said sub-composites; 
aligning said plurality of sub-composites; 

joining said plurality of sub-composites such that the electrically conducting 
mS talUir £ icai material in at least one of said blind vias makes electrical contact by forming a 
metallurgical bond to the conductive pattern on an adjacent sub-composite; and 

ruling spaces between adjacent sub-composites with electrically insulating matenal. 

2 (Currently amended). The method according to claim [1] 72, wherein the dielectric 
material is selected from the group consisting of free standing organic film, fiber reinforced resin 
sheet particulate filled fluoropolymer sheet, or resin filled expanded fluoropolymer sheet 
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3. (Preview P^ed). The n*«hod according to claim 2. wherein .he free standing 
organic film is polyimide film. 

4. (Previous., pressed). The medtod according to data X wherein the free standing 
organic film is a Uqnid crystal polymer 81m. 

5 (Previouslypresented). The mefcod acting » claim 2, wherein the 

resin sheet includes a, .east one of glass, ammid, and uoutd crys*. po.ymer nbers and the fibers 

are woven or non-woven. 

6 (Currently amended). The method accruing » claim 1, wherein a layer of eleetrically 
conducting material is provided on bod, the top and the bottom surface of me Uyer of 

dielectric i ■•' ^^f^«o» ^^^^^^ taMm ^ 

r.ne of the *"p and hottom surface,. 

7 (Previously presented). The method according m claim 1, wherein the layer of 
dectricaUyconduc^ma,^ 

applied, 

8. (Previously presented). The method according to claim 1, wherein the layer of 
electrically conducting material comprises at least one metal. 

9. (Previously presented). The method according to claim 1 , wherein the layer of 
electrically conducting material comprises copper. 

10 (Previously presented). The method according to claim I, wherein the layer of 
electrically conducting material is provided by a method selected from the group consisting of 
lamination, physical vapor deposition, plating, and chemical vapor deposition. 
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U. (Previously presented). The method according to claim 10, wherein the physical 
vapor deposition comprises vacuum evaporation or sputtering. 

12. (Previously presented). The method according to claim 10, wherein the plating 
comprises electroplating or electrons plating 

13 (Previously presented). The method according to claim 1, wherein the layer of 
dielectric material isprovidedby applying dielectric material to the layer of electrically 
conducting material. 

14. (Previously presented). The method according to claim 13, wherein the electrically 
conducting material comprises copper. 

15 (Previously presented). The method according to claim 13, wherein the dielectric 
material is applied to an electrically conductive foil by a method selected from the group 
consisting of screening, slot coating, curtain coating, doctor blading, roll coating, rod coatmg, 
dip coating, and spraying. 

16 (Previously presented). The method according to claim 1, further comprising: 
applying a layer of a protective material on the layer of electrically conducting material. 

17. (Previously presented). The method according to claim 1, wherein the at least one 
passage through the dielectric layer is formed by laser drilling or plasma etching. 

18. (Currently amended). The method according to claim 1, wherein the electrically 
conducting metallurgical material deposited in at least one of me at least one passage through the 
dielectric layer does not extend beyond an opening of the at least one passage. 

19. (Currently amended). The method according to claim 1, wherein the electrically 
conducting metallurgical material deposited in at least one of the at least one passage through the 
dielectric layer does at least partially extends beyond an opening of the at least one passage. 
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20 (Currentlyamende*). B .-^«^»^Dltt^**---*' 



passage. 



21 (Currently amended). Thememod acting. ociain, 20. whereto me Really 

conducting awto^ ™- *»— * - « ° f * e " least ^ r* 

.bedid^io.ay.rbyptodngandteplatogiscl^Uangordectto^pl^ 

» ^ .mended). T te n^acco rt n B «oc to tl]mwhc Kta U,ce.e«ncaI|y 
co^gaeialh^m^ 

whereil , fll =in n »d»c a onof0..elec«d«llyco«d»cdngp«« comprises forcmg the conducting 
paste into the a lew one passage and curing fte conducting paste. 

23 (Previously presented), the method according to claim 22, wherein forcing the 
conducnngpaste into the « .east onepassage comprises soueegeeing the conducing paste. 

24 (Currently amended). Thcmethod according to claim 1, further comprising: 

25. (Previously presented). The method according to claim 24, whereto the cap 

comprises tin, 

26. (Previously presented). The method according to claim 24, wherein the cap 
comprises a tin-containing alloy. 

27. (Previously presented). The method according to claim 24, wherein the cap has a 
thickness of about 0.0001 inch to about 0.0004 inch. 
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28 fl-reviouslypresented). The metod.ocontogwc.ain, 24, whereto tec*- 

the at least one passage. 

29. (Previously presented). The method acceding to claim 28. herein the plating is 
electroplating or electroless plating. 

30. (Previously presented).The method according to claim 28, wherein the plating is 

maskless and self-aligning. 

31 (Previouslypresented). The method according to claim 1, further comprising: 
applyingaprotecting coating over the layer of electrically conducting rnatenal on the 

dielectric layer, wherein the protecting layer is removed prior to removing portions of the layer 
of electrically conducting material to define a pattern of circuitry. 

32 (Previously presented). The method according to claim 1, wherein removing portions 
of the layer of electrically conducting material to define a pattern of circuitry comprises 
depositiagalayerofpho^ 

photores 1S t,devel^^ 

layer of electncally conducting material, and removing remaining portions of the photoresist. 

33 (Previously presented). The method according to claim 1, further comprising: 
treating the layer of dielectric material and the pattern of circuitry with an immersion hn 

plating solution. 

34 (Previously presented). The method according to claim 1, farther comprising: 
treating the layer of dielectric material and the pattern of circuitry in a fluorine-contammg 

plasma. 

35. (Previously presented). The method according to claim 1 , wherein the structures are 
aligned with at least one of aligning pins and aligning marks. 
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stacked one-by-on= and — *- «*» to SOck " B S0WeKd * 

structure in the stack. 

37. (Current* -ended). ^emettodaccc^gte dain. ..wherein fonoing a 

metam^ndc^he^ 

^tonLtheconstoeutotor,.^^^^ 

material deposited in the at least one passage in the dielectric layer. 

58 (Previouslypresented). The method according to claim 37, wherein joining the 
structure, further comprises applying pressure to the stack from above and below. 

39 (Previously presented). The method according to claim 37, wherein the joining is 
erfedouttaan atmosphere** is inert under the conditions the, the jotaing is earned out 

under. 

40. (Previously presented). The method according to claim 39, wherein the joining is 
carried out in a nitrogen atmospliere. 

41. (Previously presented). The method according to claim 37, wherein the joining is 
carried out under a vacuum. 

42. (Previously presented). The method according to claim 1. wherein the spaces between 
the structures are filled with a low viscosity, thermosetting resin. 

43 (Previously presented). The method according to claim 42, wherein filling the spaces 
comprises arranging a gas impermeable flexftle covering about the plurality of structures, 
sealmgapenpheryofmeplur^^ 

plurality of structures, and introducing the resin into the covering. 
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the resin is cured. 

material is photoresist, 

46. (Curtly amended). A parallelling technology -»«■»« e,M *° niC 

structure, comprising: . . - 

at , MS .«v™ S »b S tnKt« reS j«u.ed to g«he r> ea 0 hsub S m 1 c« m compns, I ,g»layerof 

didechic maerial having a ,op surface - a bo«om surface, a pat.cn, of circuitry on one of.be 
.op surface or the bottom surface of the .ayer ofd.elec.no material, and a. leas, one passage 
nigh ft. dieieCric layer in connect wi* «. circuitry, the a. leas, one passage bc,ng H 
wUheTectricallyconducnver^^^ 

and ft. circuity pattern on on. sub— -< * Really conduce* jo-ned by 

means of a mcallurgica! bond to one of the elee.ric.Uy conductive mescal matenal filhng 
u>e at leas, one passage and the circuitry pattern on another substructure; and 

eleettically insulating material substantially Ailing a space between facing subs.ruc.ures 
except between a joined filled passage and circuitry pattern. 

47 (Previously presented). The structure according to claim 46, wherein (he dielectric 
material is selected from the group consisting of free standing organic film, fiber reinforced resm 
sheet, or particulate filled fluoropolymer shed, or resin filled expanded fluoropolymcr sheet. 

48. (Previously presented). The strurture according to claim 47, wherein me tree standing 
organic film is polyimide film. 

49. (Previously presented). The structure according to claim 47, wherein the tree 
standing organic film is a liquid crystal polymer film. 
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5 „. (P^io^y presented). The M ac^rfing .o data 47. wherein *. fl*r 
^ L M — a, _ one of El- a™** and U^d 00**1 ,*» fibers m d 
the fibers are woven or non-woven. 

51. (Previously presented). The structure according to claim 46, wherein the layer of 
electrically conducting material comprises at least one metal. 

52. (Previously presented). The structure according to claim 46, wherein the layer of 
electrically conducting material comprises copper. 

53 (Currently amended). The structure according to claim [46] fflL wherein the 
electrically conductmgmetal^ 

dielectric layer comprises at least one metal, alloy, or electrically conducting paste. 

54 (Previously presented). The structure according to claim [46] 80, further comprising: 
a C8P on the electrically conducting metajh^gical material in the at least one passage. 

55. (Previously presented). The structure according to claim 54, wherein the cap 
comprises tin. 

56. (Previously presented). The structure according to claim 54, wherein the cap 
comprises a tin-containing alloy. 

57. (Previously presented). The structure according to claim 54, wherein the cap has a 
thickness of about 0.0001 inch to about 0.0004 inch. 

58. (Previously presented). The structure according to claim 46, further comprising: 
a layer of tin oxide on the pattern of circuitry. 
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prior to stacking and joining *e substructures. 

60. previously presented). The structure according to claim 46. further comprising: 
an aligning structure for aligning the substructures. 

61 (Currently amended). The structure according to claim 60, wherein the aligning 
shucture comprises at least one ahgning passage for receiving [and] « aligning p.n. 

62. (Previously presented). The structure according to claim oO, wherein the aligning 
snucturc comprises at least one aligning ma* on each substructure. 

63. (Previously presented). The structure according to claim 46, wherein the substructures 

are soldered together, 

64. (Previously presented). The structure according to claim 46, wherein the spaces 
between the structures are filled with a low viscosity, thermosetting resin. 



65. (Previously presented). The structure according to claim 64, wherein the resin is 

cured, 

66. (Currently amended) . A parallel joining technology electronic package, 

comprising: . . 

amuM-layer structure comprising at least two prefabricated substructures jomed 
together each substructure comprising a layer of dielectric material having a top surface and a 
bottom surface, apattem of circuitry on one of the top surface and the bottom surface of the 
laye rofdielectricmateri^^ , 
withthecircuitry.the at least one passage being filled with co.^****!** 
material, the at least two substructures being stacked on each other such that one of the 
electrically conducing rr^l«^ material filling the at least one passage and the circunry 
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except between a joined filled passage and a circuitry pattern; and 
a semiconductor chip attached to the multi-layer structure. 



67 



(Currently amended) A parallel joining technology electronic package, 



^.eachsubstruc^comprisinsalayer of dielectric n^teria! having a, op surface and a 

holm surface, a p-tem of cfccuitry on one of the top surface and the bottom surface 

,ayer of dielectric material, and a. leas, one passage tough the dielectnc layer n, coupon 

win mecircuitry, .he a. least one passage being filled vAh electrically 

material, ate at leas, two substructures being stacked on each other such that one of the 

electrically conducting s&tomvl materia! filling the a. leas, one passage and the cuc»,try 

pauemononesubshucturecontactsandise^^ 

pahem on another substructure; and electrically insulating material be W een facmg substructures 
except between a joined filled passage and a circuitry pattern; and 

a plurality of electronic components attached to the printed wiring board. 

68. (Currently amended). A parallel joining technology memod for making a multi-layer 
electronic interconnect structure, the method comprising: 

providing a layer of dielectric material bonded to a layer of electrically conducts 
material, the layer of dielectric material having substantially uniform ttuckness; 

forming a, leas, one passage through the layer of dielectric materia! to expose a portion of 

the layer of electrically conductive material; 

depositing electrically conducting metallurgical material in at least one of the at least one 

passagethroughthelayerofd^ , 
^^^X material in the at least one passage is in electrical contact with the layer of 
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^aceoftoeUyer of dielectric material; 

moving portions of the layer of electtically feting material to define a pattern of 
orrcui. conductor,, such that a, least one of the circuit conductors remains 

one passage through the layer of dielectric material; 

stacldng and aligning a plurality of structures comprising the layer of dielectnc matenal 

with circuit ^ l ^*^^^^W m «^^ ,h ° n *™**"* m 
one of the following conditions exists: 

a) at least one conductive* filled passage in a structure contacts at least one 
circuit conductor on the conductive layer of an adjacent structure, 

b) at least one circuit conductor on the conductive layer of a structure contacts at 
least one conductive* filled passage in an adjacent structure, or 

c) at least one conductive* filled passage in a structure contacts at least one 
conductive* fined passage in an adjacent structure; 

electrical* and mechanicallyjoining the electrical* conductive metdMcd inatenal 
filling one ofthe at least one passage that is aligned with an electrically conductive feature on an 
adjacent structure to the adjacent structure conductive features; and 

filling spaces between the adjacent structures with an electrical* insulating matenal. 

69 (Previous* presented).The method according to claim 68, wherein the electrical* 
insulating matenal used to fill spaces between the adjacent structures comprises a liqu.d winch » 
transformed into a solid subsequent to filling the spaces. 

70. (Previous* presented).^ method according to claim 69. wherein the transformable 
insulating material is an organic resin. 

71 (P re vious*presented). The method according to claim 70, wherein the organic resin 
includes at least one member selected from the group consisting of epoxy, acrylic, cyanate ester, 
urethane, polyester, bismaleimide triazine, silicone, and mixtures or copolymers thereof. 
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72 (Previously presented). The method according to elaun 70, wherein the transformable 

to about 60 percent by volume. 

73 (Previously presented). The method according to claim 70, wherein the transformable 
electrically insulating material is converted to a solid by at least one means selected from the 
group consisting of chemical polymerization and cross linking reactions. 

74 (Previously presented). The method according to claim 68. wherein filling spaces 
between adjacent structures comprises introducing a liquid electrically insulating material into 
the spaces and allowing capillary forces to transport thehquid^mapointofintroductjon 

throughout the spaces. 

75 (Previouslypresented^ 

electrically insulating material is introduced at least one point around peripheries of the layers of 

dielectric material. 

76 (Previously presented). The method according to claim 74, wherein the liquid 
electrically insulating material is introduced at a pressure greater than atmospheric pressure in 
order to provide a larger driving force for material transport than provided by capiliary forces 
alone. 

77 (Previously presented). The method according to claim 74, wherein a vacuum is 
created and maintained in spaces between the adjacent structures during a time when the liquid 
electrically insulating material is being introduced. 

78. (Previously presented). The method according to claim 77, further comprising: 
arranging a gas impermeable flexible covering about the plurality of structures; 
sealing the flexible covering to the plurality of structures about top and bottom 
peripheries of the structures; 

evacuating the atmosphere from within the flexible covering; 
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introducing a liquid electrically insulating material into the evacuated covering in the 
vicinity of at least one edge of the plurality of structures; 

allowing the liquid electrically insulating material to fill the spaces between structures; 
transforming the liquid electrically insulating material into a solid; and 
removing the gas impermeable covering. 

79. (New). The method of claim I wherein said electrically conducting metallurgical 
material comprises a material selected from the group consisting of a plated metal, a plated alloy, 
a conductive paste having metal particles present in a volume fraction above a percolation 
threshold, a conductive paste having fusible metal particles, and a conductive paste having metal 
particles coated with a fusible metal coating. 

80. (New). The structure of claim 46 wherein said electrically conducting metallurgical 
material comprises a material selected from the group consisting of a plated metal, a plated alloy, 
a conductive paste having metal particles present in a volume fraction above a percolation 
threshold, a conductive paste having fusible metal particles, and a conductive paste having metal 
particles coated with a fusible metal coating. 
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